This paper is based on a talk given at the Marie Curie Nobel Centennial Symposium: Celebrating Women in Science, at which The Yale community and their guests celebrated the centennial of Marie Curie's first Nobel Prize and the legacy that this remarkable scientist left to the women who followed her in the sciences. In this paper, I will talk about the life of Marie Curie [1] [2] [3] [4] , focusing on the challenges she faced, the barriers she breached, her skills, and her activities (both heralded and unsung) that we should emulate and should encourage in the young women we mentor.
MARIA'S CHILDHOOD
Maria Salomea Sklodowska was born in Warsaw, Poland, November 7, 1867. She was the youngest of the five children of Bronislawa and Wladyslaw Sklodowski. Maria came from an interesting and unusual family. Her parents were both from families of the minor Polish nobility, who had been stripped of their lands and political powers after the defeat of Poland by Czarist Russia. At been exiled to Siberia; another had been wounded twice in the war and had escaped to France. The harsh political repression of the occupation affected the life of the Sklodowski family deeply, and its shadow remained throughout Maria's life.
Both of Maria's parents came from highly educated families that valued rigorous and comprehensive education for girls as well as boys. Maria's grandfather had been considered very radical, because he had risked his job as school principal by insisting that "talented peasants" should be educated along with the children of the nobility. Little Maria was born into a family that expected its children, both girls and boys, to be serious and rigorous in their studies, to continue their education throughout their lives, to have meaningful careers, and to pass their knowledge on to others, regardless of the rewards or risks incurred in doing so.
Maria's mother had been educated at the Freta Street School, the only private girls' school in Warsaw at the time. After graduation she remained at the school as a teacher and soon became headmistress. From 1860 until 1868, the family lived at the school, in the apartment reserved for the headmistress. Here Bronislawa bore and cared for her five children, while running the school, teaching, and caring for her brother-in-law, who was dying of tuberculosis.
In 1868, Maria's father Wladyslaw was promoted to the position of headmaster of the public school where he taught, and the family moved into the headmaster's apartment. Maria's mother resigned from her position to care for her family and because of her failing health. To stretch Wladyslaw's meager salary, she made the family's clothes (including their shoes) and took in student boarders. Maria's childhood saw many hardships. Maria's father was demoted from his headmaster position by the Russian government for his political views and for the family's connections to "revolutionaries."
Maria's oldest sister contracted typhus and died when Maria was 11. Her mother, who had suffered from tuberculosis for many years, died from this disease soon afterward.
Nevertheless, the family was determined that the children should get the best education possible. Maria, like her siblings, was sent to a combination of public and private schools where she was rigorously educated in several languages, mathematics, and the sciences. Her On July 26, 1895, Pierre and Marie were married in Paris, in a simple ceremony attended by both of their families. As a wedding present, they bought bicycles, and went bicycling through the countryside of Brittany. A delightful photo taken on their honeymoon [1] shows the happy couple. Marie is often described as being somber and unfashionable, but in this photo her bicycle is decorated with flowers and she is wearing the height of shocking 1895 bicycling fashion: a very trendy brimmed boater hat, knickers, and stockings that reveal the shape of her legs.
After their honeymoon, Marie and Pierre moved into a modest three-room apartment on Rue de la Glaciere, overlooking a garden, but furnished simply, almost starkly with furniture borrowed from their families. They made an effort to keep their lives simple, allowing them to focus on their work in the laboratory. To quote Marie, "I am arranging my flat little by little, but I intend to keep it to a style which will give me no worries and will not require attention, as I have very little help: a woman who comes in for an hour a day to wash the dishes and do the heavy work. I do the cooking and housekeeping myself' [1] . In this as in many other things, the Curies defied the convention of Parisian society of the belle epoque by focusing on practicality, not on appearances. They reserved their few discretionary funds for the things that mattered to them, such as a little help with the heavy household work, their bicycles, day trips, weekends and vacations in the countryside, and flowers.
DISCOVERY OF RADIOACTIVITY
In the laboratory, Pierre and Marie continued to perform research on magnetism, as a team, for the next three years. Their research took a dramatic turn in December 22, 1895, when Conrad Roentgen released his paper announcing the discovery of X-rays. This paper was telegraphed around the world the same day. Scientists and the public were fascinated. In Paris, Henri Poincare reported to the French Academy of Sciences on January 20, 1896, that X-rays produced phosphorescence not only on the glass walls of the tube but also on a screen coated with a phosphorescent substance. Henri Becquerel was fascinated by the report and began to explore the idea that phosphorescent substances also produced X-rays. In the next few weeks he reported that of the many phosphorescent materials he tried, only uranium salts produced these rays, and that it did not matter whether the uranium was in a phosphorescent chemical form or whether it was exposed to light. Becquerel then seems to have lost interest in this phenomenon and instead turned to work with X-rays. It Her first lecture typifies her attitude toward this new position. Hundreds of people gathered hours before the lecture: reporters, photographers, celebrities, col-leagues, scholars, and curious Parisians, as well as the students scheduled for Pierre's class and students from Marie's advanced physics class at Sevres, who had been granted permission to attend her lectures because she could no longer teach their course. Most attendees hoped for drama -a tribute to Pierre or at least a mention of the historic nature of the event. Marie instead entered the room quietly at the exact hour the class was to begin, dressed in a simple black dress, and began to lecture directly to her students on the scheduled introductory topic. Her lecture began with the understatement, "When one considers the progress in physics in the last decade, one is surprised by the changes it has produced in our ideas about electricity and about matter" [2] .
Marie Curie took an active role in the teaching of her own children. She believed the programs of girls' schools were inadequate, not only because of the weaknesses in experimental science and mathematics, but also because of the lack of preparation in languages and classics and the lack of physical activity, which she viewed as essential for maintaining physical and mental health. She tutored Irene, whose interest and obvious talents in science and math she knew needed fostering in ways not well met by the standard curricula, and she ensured that Eve received training to develop her obvious language and musical talents. For a time, she and her scientific colleagues even ran a cooperative school for their children, with each one teaching his or her area of expertise. Recently discovered class notes taken by one of her students at this school show the rigorous demands made on the students and also the joy of the students with their curriculum and their growing laboratory skills [7] .
Marie continued her research on radioactivity and radioactive elements, acquiring an ever-growing group of young scientists from around the world to work in her laboratory, with its primitive facilities but cutting-edge science. Marie's research program was greatly enhanced by the gift from Andrew Carnegie of a $50,000 endowment, which in 1906 was a small fortune, to fund "Curie Scholarships" for Marie's trainees.
In 1910, Marie emerged from the long depression that had followed Pierre's death into scandal, by having, or appearing to have, an affair with Paul Langevin, a physicist and longtime scientific colleague and friend of the Curies. Although estranged from his wife, Paul Langevin was married and the father of four young children. The relationship between this married Frenchman and the "foreign" woman scientist was a scandal, which the press and the gossips relished. For a time, Marie even left Paris, seeking peace and safety with scientific colleagues and friends abroad.
In the midst of this turmoil, Marie was proposed for membership in the Acadamie des Sciences. The Academy, uneasy with the scandal and the associated publicity and with some members extremely vocal in their objections to admitting any woman to membership, selected another candidate. Marie, embittered by this insult, and still angered by the Academy's earlier refusal to admit Pierre, was later to refuse invitations to reapply for admission. It was not until 1945 that the Acadamie des Sciences would admit a woman to its membership.
THE SECOND NOBEL PRIZE
The Nobel committee, however, was less impressed by scandal than by science and on November 5, 1911 Throughout her life Marie Curie continued to be active as the head of the research group and as an ambassador both for her own group and the larger scientific community. Her health continued to decline, with problems including persistent anemia, lung problems, and cataracts, which were probably induced by radiation. With her typical desire for privacy, she hid these problems, and many (including her blindness) were unknown, even to her students, until after her death. Marie Curie died July 4, 1935 , at the age of 66. The cause of her death was given at the time as aplastic anemia, but it is now thought that the anemia was actually a secondary effect of radiation-induced leukemia [4] .
Marie Curie is still one of the world's most popular scientists, remembered not only for the excellence of her science, but also for her passion for science, her battles to allow women scientists to take their place alongside their male colleagues, her ability to convey science to the non-scientist, and her role in changing education for women. Her position as a role model can be illustrated by a trip to your public library -in my town of Guilford, Connecticut, the library has on its shelves two biographies of Marie Curie written for adults but eleven different biographies written for children and adolescents. Her legacy is being passed on to another generation.
